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CHAPTER  1 
INTRODUCTION 

The  purpose  of  this  study  is  to  investigate  the  relation  between 
instructors  and  the  subsequent  performance  of  their  students. 

Many  instructors  believe  that  they  have  same  influence  on  their 
students,  and  that  this  influence  is  not  limited  to  vhat  goes  on 
while  a  student  is  enrolled  in  a  particular  course  that  is  being 
taught  by  the  instructor  at   a  particular  time.    Rather,  teachers 
feel  that  their  influence  on  students,  or  on  some  students  at  least, 
is  more  enduring.   That  is,  it  should  be  possible  to  find  a  relation 
between  the  instructor  a  student  had  in  one  situation  and  the  behavior 
of  the  student  in  a  subsequent  situation  that  involves  the  sane  or 
similar  subject  matter.    In  the  present  investigation,  the  hypothesis 
that  there  is  such  a  relation  will  be  tested. 

History 

The  influence  of  instructors  on  their  students  has  been  studied 
generally  in  the  context  of  measurement  of  teaching  efficiency.  Many 
educators  have  felt  that  a  good  teacher  produces  changes  in  his 
students.    Thus,  the  relative  efficiency  of  a  teacher  could  be  deter- 
mined by  comparing  the  achievements  of  the  pupils  of  that  teacher 
with  the  achievements  of  the  pupils  of  other  teachers. 

An  early  advocate  of  this  view  was  Davidson  (23)  >  who  in  1913 
said,  'It  is  obvious  that,  as  the  tree  is  to  be  judged  by  its  fruits, 


so  the  teacher  is  to  be  judged  by  the  effects  he  produces  In  the  pupils 
of  his  class"  (23,  p.  286). 

Davidson  vas  proposing  that  the  effects  produced  in  students  be 
taken  into  account  in  the  supervisory  ratings  of  the  teachers  of  the 
students.   Kent  (39)  made  a  similar  proposal  in  1920. 

Several  methods  have  been  used  in  the  attempt  to  differentiate 
teachers  on  the  basis  of  student  performance.   A  simple  technique  is 
to  compare  teachers  on  the  basis  of  the  performance  of  their  pupils, 
without  any  correction  for  factors  other  than  the  teacher  which  may 
be  related  to  the  pupils*  performance.    This  technique  was  used  by 
Davis  (2k) ■   Davis  obtained  raw  scores  of  high  school  pupils  on  the 
Minnesota  State  Board  Tests  and  changed  these  scores  to  McCall  T 
scores .    He  then  found  for  individual  teachers  means,  computed  on  the 
basis  of  the  first  ten  pupils  allocated  alphabetically  to  a  teacher. 
Thus,  teachers  could  be  compared  with  each  other  on  the  basis  of  the 
mean  T  scores  of  their  students. 

A  similar  method  can  be  called  the  "raw  gain"  method.   A  pre- 
test in  some  subject  area  is  administered  to  the  students  of  several 
teachers.   Teaching  occurs,  and  then  a  post-test  is  administered  to 
the  students  in  the  sane  subject  area.    Often,  of  course,  the  pre- 
test and  the  post-test  are  actually  the  same  test  given  before,  and 
after,  teaching,  respectively,    m  this  method,  the  amount  of  gain 
made  by  the  students  between  the  pretest  and  the  post-test  is  taken 
as  an  index  of  the  influence  of  the  students1  teachers.    The  gain  is 
not  corrected  for  extraneous  factors. 


The  rav  gain  method  has  been  used  by  Courtis  (19) ,  by  Hill  (35)  > 
by  Brookover  (15) ,  and  by  Barr  et  aL  (6) .    Courtis  illustrated  the 
method  by  showing  the  relatively  large  gain  made  in  arithmetic  by  the 
class  of  a  supervisor  in  Detroit.    Hill  (35)  measured  gain  in  penman- 
ship, spelling,  and  arithmetic;    and  Brookover  (15)  in  history  examina- 
tion ecores .   Barr  et  al.  (6)  used  this  method  in  conjunction  with 
other  methods. 

Hill  found  a  coefficient  of  correlation  of  .45  between  the  gain 
made  by  teachers1  students  and  supervisory  ratings  of  the  teachers. 
Brookover  (15)  found  negative,  canrvilinear,  and  zero  relations  betvean 
gM>H  made  by  pupils  and  the  pupils*  ratings  of  their  teachers.  The 
mean  gains  of  teachers'  pupils  appeared  related  to  the  teachers*  age 
and  marital  status,  but  not  to  the  size  of  the  high  school  nor  to  the 
size  of  the  class.    Student  gains  were  greater  for  teachers  who  were 
married  and  who  were  aged  twenty-seven  to  thirty-eight. 

Oieydleur  (17,  18),  studying  college  instructors  of  French,  made 
use  of  a  raw  gain  criterion  of  teaching  efficiency  and  of  two  other 
criteria  also.     These  three  criteria  were; 

1.  Hie  number  of  times  the  means  of  the  final  examination 
marks  of  the  instructor *s  classes  fall  above  or  below  the  average  for 
the  group  of  instructors. 

2.  The  number  of  times  the  difference  between  the  standard 
deviation  of  the  class  marks  and  the  standard  deviation  of  the  depart- 
mental examination  marks  of  the  instructor's  classes  is  less  than  the 
difference  of  the  standard  deviations  for  the  group. 


-  k  - 

3.   The  number  of  times  the  instructor^  coefficients  of 
correlation  between  bis  students*  class  marks  and  their  examination 
marks  exceed  similar  coefficients  of  correlation  for  the  group. 

She  second  criterion  assumes  that  a  "good"  instructor  vill 
identify  with  his  class  marko  a  vide  range  of  talent  in  his  students, 
and  the  third  criterion  assumes  that  he  vill  identify  this  talent 
accurately  (vide  17) . 

The  above-mentioned  studies  were  concerned  with  gain  in  know- 
ledge.    Bovden  (12),  on  the  other  hand,  attempted  to  find  change  in 
attitudes.    He  administered  the  Allport-Vernon  Study  of  Values  at 
the  beginning  of  and  at  the  end  of  a  course  in  social  psychology, 
and  determined  the  amount  of  change  in  each  of  the  six  -values.  The 
results  shoved  that  the  "social"  '.rallies  vere  neither  reduced  to  nor 
elevated  tj  the  test  norms  during  the  course  of  the  year. 

Per  oh  (27)  studied  change  of  attitudes  in  a  social  science  course 
at  Hev  York  University.    He  administered  to  students  of  four  teachers 
pretests  and  post-tests  of  social  beliefs,  social  values,,  and  inter- 
pretation of  data.   During  the  course,  students1  value*  and  beliefs 
seemed  to  change  in  vays  suggested  by  the  goals  of  the  course .  Social 
beliefs  tended  to  become  more  "liberal,"  more  certain,  and  more  consis- 
teatj    social  values  tended  to  become  more  "liberal1'  and  more  certain] 
■ad  interpretation  of  data  tended  to  become  more  accurate.    The  four 
instructors  vere  ranked  on  the  basis  of  these  changes  in  their  students. 
The  instructors  vere  also  given  the  tests,  and  there  seemed  to  be  some 
association  batmen  an  instructor's  own  standing  in  "liberalism"  and  in 
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consistency  and  his  students'  gains  in  these  factors . 

Finally p  two  indices  of  teacher  efficiency  based  on  raw  gain 
have  been  suggested.   Day  (25)  proposed  an  index  called  the  T.  Q. 
(Teaching  Quotient)  based  on  the  ratio  of  the  obtained  class  score 
of  a  student  to  the  standard  score  for  that  grade.   Georges  (31) 
suggested  that  instructional  efficiency  is  the  ratio  of  actual 
increase  in  learning  to  the  Maximum  increase  possible. 

The  rav  gain  method,  however,  has  a  serious  disadvantage.  It 
does  not  take  into  account  factors  other  than  the  present  teacher 
that  may  influence  the  anount  of  student  achievement. 

One  factor  that  jay  be  related  to  a  student's  achievement  is 
his  intelligence ►   Several  investigators  have  tried  to  correct  achieve- 
ment for  intelligence  by  means  of  an  "accompli absent  quotient , "  which 
is  obtained  by  dividing  a  measure  of  a  student's  achievement  by  a 
Measure  of  the  student's  intelligence . 

The  concept  of  the  accomplishment  quotient  is  attributed  to 
franzen  (28) ,  who  proposed  such  a  measure  as  an  ideal  school  mark 
in  1920. 

Crabbs  (22)  used  change  in  the  accomplishment  quotient  (A.  Q.) 
or  accomplishment  ratio  (A.  R.)  as  a  measure  of  teacher  efficiency. 
She  defined  A.  R.  or  A.  Q.  as: 

(subject  age/mental  age)  X  100 
Teaching  efficiency  is  the  final  A.  R.  minus  the  initial  A.  R.  The 
subjects  under  consideration  were  reading,  arithmetic,  spelling, 
composition,  and  penmanship;    a  student's  initial  "subject  age"  and 
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final  "subject  age"  were  obtained  from  hie  initial  and  final  scores 
on  achievement  tests  by  means  of  tables  in  the  manuals  accompanying 
the  tests.   A  student's  initial  mental  03c  was  estimated  from  the 
national  Intelligence  Test,  and  his  final  mental  age  was  extrapolated 
from  his  initial  mental  ace.    The  rjeaa  change  of  students  in  A.  R. 
vas  obtained  for  each  teacher.   Also,    a  composite  mean  A.  R.  vas 
constructed  by  weighting  each  mean  A.  R.  in  accordance  with  estimates 
made  by  judges  as  to  the  relative  worth  of  the  various  subject  matter 
areas. 

Change  in  students'  A.  Q.  as  a  measure  of  instructional  influence 
has  been  used  also  by  Coy  (21)  and  by  Barr  et  slU  (6) .    Barr  et  aO.. 
found  no  relation  between  gain  in  students'  A.  Q.  and  ratings  of  the 
students'  teachers. 

Bimson  (10)  introduced  a  modification  of  the  A.  Q.  called  the 
"progress  quotient."    The  progress  quotient  is  the  student's  progress 
during  one  semester  as  measured  by  his  scores  on  standardized  tests 
divided  by  the  student's  intelligence  quotient. 

A  similar  modification  was  used  by  Stephens  and  Lichtenstein 
(6k) ;    they  obtained  the  "individual  efficiency"  of  a  student  by 
dividing  the  difference  between  final  and  initial  "educational  age" 
by  initial  mental  age.    "Class  efficiency"  was  the  mean  individual 
efficiency  of  the  class .    These  inTestigators  found  a  positive  relation 
between  class  efficiency  and  "experience"  for  younger  teachers,  and  a 
negative  relation  between  class  efficiency  and  "maturity"  for  older 
teachers.    These  were  teachers  of  fifth  grade  arithmetic. 


There  are  several  possible  objections  to  gain  In  accomplishment 
ratio  as  a  measure  of  instructional  efficiency.    Far  one  thing, 
fffryf^  (16)  presented  a  formula  that  shows  that  the  reliability  of 
differences  in  A.  Q.  would  be  expected  to  be  lov.    Chapman  also 
pointed  out  that  achievement  testa  themcelvee  can  be  considered 
intelligence  tests  if  it  is  aucuoed  that  "the  amount  learned,  or 
facility  acquired,  from  the  experiences  afforded  by  a  fairly  uniform 
environment  gives  the  iaost  reliable  estimate  of  intelligence." 
(16,  p.  103). 

Further,  Syiaonds  (66)  noted  that  achievement  tests  measure  only 
the  mechanical  aspects  of  education.    Symonds  noted  also  that  some 
school  subjects  may  not  correlate  highly  vith  intellisence,  and  that 
scores  in  such  subjects  would  not  be  corrected  for  initial  ability 
by  a  correction  for  intelligence. 

Coy  (21)  found  that  students  with  low  initial  A.  Q.  tended  to 
ham  higher  A.  Q.  on  retest  while  students  with  high  initial  A.  Q. 
tended  to  have  lower  A.  Q.  on  retest.  She  found  too  that  students 
with  higher  intelligence  quotients  tended  to  have  lower  A.  Q.  She 
concluded  that  teachers  with  a  class  of  high  intelligence  and  low 
initial  A.  Q.  probably  have  some  advantage. 

Evans  (26)  indicated  two  other  difficulties  with  the  A.  Q.  method: 
students  differ  in  rates  of  growth  and  children  learn  things  in  places 
other  than  school. 

Finally,  Mitzel  and  Gross  (hQ)  said  the  major  objection  to  the 
A.  Q.  is  the  loss  of  information  involved.    Too  much  information  is 
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surrendered  when  pupils1  raw  scores  are  exchanged  for  an  age  equivalent 
i-atio. 

Iu  short,  the  A.  Q.  has  not  proven  to  be  a  satisfactory  measure 
of  instructors'  influence. 

A  ntaaber  of  other  procedures  has  "been  employed  in  an  attest  to 
control  extraneous  factors  related  to  student  achievement;    some  of 
these  procedures  will  be  considered  next. 

One  technique  is  to  match  students  on  extraneous  factors  so  that 
the  relation  "between  instructors  and  the  behavior  of  their  students 
can  be  examined  xaore  directly.    Such  a  technique  is,  of  course,  more 
applicable  to  laboratory  experiments  than  to  actual  conditions . 

Jayne  (37)  matched  ten  classes  on  grade  placement;,  initial  scores 

■ 

on  an  achievement  test,  intelligence,  and  scores  on  a  reading  test. 
Under  these  conditions,  he  found  that  none  of  the  twelve  teaching 
activities  observed  was  related  to  the  gains  of  the  teachers1  students 

■ 

in  achievement. 

Seyferb  and  Tyndal  (60)  matched  students  of  two  teachers  ("A"  and 
"Z")  on  age  and  intelligence.    The  students  of  "A"  performed  signifi- 
cantly better  on  the  Ruch-Popenoe  General  Science  Test  and  on  the  Rulon 
Science  Test,    in  another  study  with  "A"  and  "Z:'  it  was  found  that  when 
students  were  matched  on  Rulon  Science  Test  score  and  age,  a  student 
of  "A*  would  do  as  well  as  a  student  of  "Z"  who  has  three  more  months 
of  mental  age. 

Bolton  (11)  matched  high  school  students  of  different  teachers  on 
sex,  intelligence,  and  -vocabulary;    and  compared  groups  of  students  on 


perfora&nce  on  a  test  in  United  States  history. 

aart—aa  (33)  aaasured  change  of  attitudes  in  a  course  in  educa- 
tional psychology  in  -which  sections  were  taught  by  three  different 
instructors,    ilve  attitude  tests  were  administered  initially,  and 
students  were  iaatched  on  the  oasis  of  these  pretest  scores;  students 
were  matched  separately  for  each  of  the  fire  tests  and  for  each  pair 
of  instructors . 

At  the  end  of  the  course ,  pos"&- tests  vero  given,  and  instructors 
were  cenpared  on  students*  gains  on  the  five  tests  and  on  students' 
grade  on  the  final  examination  of  the  course.    In  regard  to  final 
examination  grades,  students  irere  iiiatched  on  intelligence  and  on  an 
initial  score  an  the  examination  obtained  at  the  beginning  of  the  year. 

She  actual  efficiency  scores  received  by  teachers  were  obtained 
by  a  coanplicated  procedure,  but  the  outcome  was  that  the  three  teachers 
could  be  ranked  on  the  basis  of  the  results  of  the  several  cccgiarisona. 

BKrfcaaan  also  aade  use  of  a  somewhat  different  criterion  of 
teacher  efficiency.    Bs  assumed  that  the  aore  efficient  is  the  teacher, 
the  higher  will  be  the  relation  between  students'  intelligence  and 
students*  achievement  in  a  course  taught  by  the  teacher.  Accordingly, 
for  each  of  his  three  teachers,  bartuann  confuted  the  coefficient  of 
correlation  between  students*  intelligence  test  scores  and  their 
final  eaaoination  scores.   He  further  obtained  student  ratings  of  the 
three  instructors.    Instructors  were  ranked  on  the  two  criteria,  and 
it  was  found  that  the  ranks  based  on  the  criterion  of  ziagnitude  of 
coefficient  of  correlation  between  iatelu-geucc  and  achievement;  were 
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the  reverse  of  the  ranks  based  cm  the  criterion  of  student  ratings. 

Besides  Hatching,  various  other  techniques  for  controlling  the 

... 

influence  of  extraneous  factors  on  students'  scores  have  been  utilized 
by  different  investigators.  Soue  of  these  procedures  -will  he  pnrwrinsd 
next. 

24cCall  (k5)  combined  mean  gain  scores  of  classes  in  several 
achievement  tests,  and  then  adjusted  these  composite  scores  of  classes 
for  initial  score  in  the  achievoaeat  tests  and  for  size  of  class* 
Bonuses  were  given  to  classes  with  lover  Initial  scores  and  to  larger 
classes.    Seventy-three  teachers  were  studied,  and  the  coefficients 
of  correlation  between  the  composite  class  gain  scores  and  c  iher  instruc- 
tional measures  varied  from  about  +.3  to  about  -.3.    There  was  a 
relation  neither  between  class  galas  and  teachers'  experience  nor 
between  class  gains  and  teachers'  age. 

Moss  «t  aJL.  (54)  studied  the  relation  between  teachers  and  grades 
obtained  by  their  students  on  a  chemistry  test  at  the  end  of  a  first 
year  college  course.    The  class  medians  on  the  chemistry  test  were 
corrected  for  the  intelligence  of  the  students  and  for  whether  or  not 
the  students  had  had  \\^ch  school  chemistry.   The  investigors  found  a 
tendency  for  teacher  efficiency  to  decrease  for  classes  with  more  than 
thirty  or  forty  students.    There  was  little  relation  between  students' 
chemistry  scores  and  rank  or  degree  of  their  instructors,  but  instruc- 
tional proficiency  seemed  to  decrease  after  eleven  years  of  teaching. 

Baird  and  Bates  (3)  report  that  the  Research  Department  of  the 
Detroi .  Board  of  Education  had  prepared  tables  to  show  "growth  ratings" 


for  gains  in  students*  reading  achievement.   The  growth  ratings  were 
presented  separately  for  each  grade  and  for  each  of  three  levels  of 
student  intelligence.   Bans,  teachers  could  be  compared  on  the  basis 
of  students'  growth  ratings ,  corrected  for  grade  and  for  intelligence. 

Baixd  and  Bates  found  low  but  significant,  positive  correlations 
between  the  growth  ratings  of  pupils  and  the  supervisory  ratings  of 
their  teachers. 

Brookovar  (15)  ,  as  noted  above,  made  no  attempt  to  control  extran- 
eous factors,  but  he  found  that  there  were  no  significant  differences 
between  classes  on  the  basis  of  pupils'  pretest  scores  in  history. 

Courtis  (20)  proposed  rate  of  growth  as  a  measure  of  the  effect 
of  teaching.    "TO  secure  a  'single  variable'  measure  of  teaching,  it 
is  only  necessary  to  measure  the  change  in  the  rate  of  growth  which 
takes  place  when  change  in  amount  or  quality  of  teaching  is  the  only 
variable  in  which  change  occurs"  (20,  p.  f>4).   Courtis's  developmental 
curve  is  represented  by  Gompertz's  formula  for  biological  growth. 

Courtis  compared  two  student-teachers  judged  by  the  department  to 
be  "very  good"  and  "very  poor"  respectively.  A  fifth  grade  class 
served  as  experimental  subjects  for  one  week.   On  Monday,  Tuesday, 
and  Thursday,  they  were  given  study  sheets  for  spelling;     but  on 
Wednesday  they  were  taught  spelling  by  the  "poor"  teacher  and  on 
Friday  by  the  "good"  teacher.   They  were  given  a  spelling  teat  at  the 
end  of  the  lesson  each  day.   The  results  showed  that  the  rate  of  growth 
of  correct  spelling  decreased  on  Wednesday  and  increased  on  Friday. 
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Certain  other  methods  of  dealing  with  student  gains  involve 
correlation  or  regression;    these  will  he  examined  next. 

Baylor  (67)  studied  the  relation  between  teachers  and  student 
gain,  using  partial  correlation  to  hold  extraneous  factors  constant. 
First,  by  multiple  regression  Taylor  predicted  mean  class  gain  in 
arithmetic  (and  in  reading)  from  class  over-ageness,  class  intelli- 
gence, initial  score  of  class  in  arithmetic  (or  in  reading),  and 
supervisory  ratings  of  the  teacher.   Then,  by  partial  correlation 
from  multiple  correlation,  each  of  these  four  variables  (over-ageness, 
intelligence,  initial  score,  and  ratings)  was  related  to  final  standing 
in  arithmetic  (or  in  reading),  independently  of  the  other  three  variables, 
initial  ability  of  the  pupils  in  reading  was  the  best  predictor  of 
final  standing  in  reading,  while  student  intelligence  was  the  best 
predictor  of  final  standing  in  arithmetic. 

Also,  students'  progress  in  reading  was  less  related  to  super- 
visory ratings  of  their  teachers  than  was  students'  progress  in  arith- 
metic;  Taylor  suggested  that  perhaps  the  difference  between  arithmetic 
and  reading  is  that  more  "drill"  is  required  in  teaching  the  former. 
It  should  be  noted,  however,  that  the  reliability  of  progress  scores 
in  reading  was  found  to  be  much  lower  than  the  reliability  of  progress 
scores  in  arithmetic. 

Betts  (9)  developed  a  questionnaire  to  discriminate  between 
"novice"  and  "superior"  teachers.    lie  obtained  a  partial  correlation 
coefficient  of  .k  between  teachers'  scores  on  this  questionnaire  and 
their  pupils'  gains  on  the  Stanford  Achievement  Test,  with  the  pupils' 
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age  and  Initial  score  on  the  achievement  test  partialed  out. 

In  another  study  using  partial   correlation,  Betts  (8)  argued 
that  the  students  of  a  good  instructor  should  have  both  a  higher 
mean  and  a  higher  standard  deviation  of  their  scores  on  an  achieve- 
ment test.   A  higher  mean  would  indicate  that  an  instructor  had  not 
been  neglecting  his  duller  student c;    a  higher  standard  deviation 
would  indicate  that  everyone  was  progressing  at  his  optimum  rate. 
Betts  used  partial  multiple  correlation,  a  technique  by  which  several 
variables  are  related  to  a  criterion,  with  the  effect  of  certain  other 
variables  partialed  out.   Be  related  four  measures  of  teachers*  informa- 
tion and  intelligence  to  their  students'  scores  on  a  reading  achieve- 
ment test;    the  mean  and  standard  deviation  of  the  students'  ages  and 
the  mean  and  standard  deviation  of  their  initial  reading  scores  were 
partialed  out.    The  resulting  coefficient  of  partial  multiple  correla- 
tion between  teacher  measures  and  student  reading  achievement  wau  .29, 
and  between  teacher  measures  and  standard  deviation  of  student  reading 
achievement  »k2. 

Betts  also  constructed  a  composite  criterion,  in  which  he  combined 
student  achievement  and  standard  deviation  of  achievement. 

Another  method  involving  regression  was  utilized  in  a  group  of 
studies  under  the  auspices  of  Barr  (k,  5)  at  the  University  of  Wisconsin. 
Since  the  first  studies  by  Rostker  (58) ,  by  Rolfe  (57) ,  and  by  LaDu&e 
(hO),  and  ones  which  followed  by  Line  (k3)  and  by  Jones  (38),  employed 
similar  techniques,  LaDulce's  (ho)  procedure  will  be  presented  as  an 
example  of  this  technique. 


Jsx  connection  with  a  course  concerned  with  the  political  and 
social  organization  of  democratic  society,  LaDuke  administered  four 
pretests  and  post-tests  of  information  and  attitudes  to  thirty-four 
(three  were  later  omitted)  seventh  and  eighth  grade  classes,  The 
mean  change  of  each  class  in  each  of  the  four  tests  and  in  a  composite 
of  the  four  tests  was  determined.    Then,  by  multiple  regression  the  gain 
of  each  class  in  each  of  the  tests  and  in  the  composite  we  predicted 
from  the  students1  mental  age,  intelligence  quotient,  and  pretest  score. 
Finally,  for  each  class,  for  each  of  the  five  measures  of  information 
and  attitudes,    the  predicted  mean  gain  vas  subtracted  from  the  actual 
mean  gain,   and  the  teachers  of  the  classes  ranked  on  the  basis  of 
residual  mean  gain.    The  other  above-mentioned  studies  at  Wisconsin 
used  this  method  of  residual  gain. 

LaSuke  (ho)  found  that  supervisory  ratings  of  teachers  were 
unrelated  to  the  criterion  of  residual  student  gain,    and  that  other 
measures  of  teachers  were  unrelated,  generally,  to  this  criterion. 
Intelligence  of  the  teachers,  however,  vas  related  to  the  criterion 
in  soae  cases. 

In  Rostker's  (58)  study,  supervisory  ratings  were  not  found  to 
be  related  to  a  residual  gain  criterion.    Of  Roetker's  various  instruc- 
tional  measures,  teachers1  information,  followed  by  their  social 
attitude  and  knowledge  of  subject  matter,  was  most  closely  related  to 
residual  student  gain. 

ftolfe  (57)  repeated  Rostker's  study.    She  found  le3s  relation 
between  instructional  measures  and  residual  student  gain  than  had 
Rostker. 
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Gothan  (32)  used  Rolfe'c  residual  gain  data  but  found  no 
association  between  residual  student  gain  and  teachers1  scores  on  . 
some  personality  tests. 

t^tih         attempted  to  predict  the  criterion  of  residual  gain. 
He  found  that  among  the  measures  studied,  the  best  predictor  of 
pupil  gain  was  the  teacher's  ranis  in  his  or  her  high  school  graduating 
class.   Certain  college  grades  of  the  tmrihsrw  were  related  to  pupil 
gain  also.   He  found,  however,  that  neither  pupil  ratings  nor  super- 
visor ratings  vere  related  to  the  gains  criterion. 

Von  Haden  (70)    further  studied    Una's  teachers;    he  found  that 
only  5  per  cent  of  the  coefficients  of  correlation  between  certain 
personal  data  of  the  teachurs  and  the  residual  gain  criterion  were 
statistically  significant. 

Jones  (38)  examined  the  association  between  certain  objective 
data  and  a  residual  student  gain  criterion.   Hone  of  his  coefficients 
of  correlation  was  significant  at  the  .01  level  of  confidence. 

Riesch  (56)  did  a  study  in  this  series.   He  related  student  gain 
in  achievement  ead  attitudes  to  certain  instructional  measures,   but  it 
is  not  clear  whether  or  not  Riesch  used  multiple  regression  in  deriving 
his  criterion.    In  any  case,  student  gain  was  not  found  to  be  associated 
with  measures  of  teachers1  intelligence,  achievement,  and  social 
adjustment. 

Von  Eschen  (69)  studied  the  effect  of  a  special  supervisory  program 
and  used  Rolf e ' s  (57)  data  for  the  control  group.    Pbr  the  experimental 
group,  he  found  that  students'  gain  was  related  neither  to  the  students' 


intelligence,  to  their  reading  ability,  nor  to  their  socio-economic 
status;   he,  therefore,  used  students'  raw  gain  as  a  criterion  of 
tflsrhlne  efficiency  for  this  group.   The  supervisory  program  seemed 
to  he  associated  with,  students'  gains  on  some  of  the  tests  hut  not 
on  others.   Von  Eschen  concluded  that  the  supervisory  program  was 
most  effective  in  those  areas  in  -which  the  program  was  most  concen- 
trated:   silent  reading  and  study  skills. 

Brandt  (Ik)  did  a  follov-up  of  four  earlier  investigations. 
After  eight  years  for  LaDuke  and  eleven  years  for  Rostker,  the 
correlations  between  some  new  ratings  and  the  old  pupil  gain  scores 
were  higher  but  still  not  statistically  significant. 

Hellfritzsch  (3*0  did  a  factor  analysis  on  the  data  of  Rostker  (58) 
and  on  the  data  of  Rolfe  (57)  •    I&  the  analysis  of  Rostker' s  data, 
pupil  gain  was  loaded  on  Factor  1:    "General  Knowledge  and  Mental 
Ability"  (of  teachers);    in  the  analysis  of  Rolfe ' s  data,  on  the  other 
hand,  pupil  gain  was  loaded  on  its  own  factor  only.   Rostker' s  teachers 
taught  in  four-room  schools,  Rolfe* 8  In  one-  and  two-room  schools. 
Hellfritzsch  suggests  that  the  weaker  relation  between  instructional 
measures  and  pupil  gain  found  by  Rolfe  may  be  a  function  of  a  student's 
being  "on  his  own"  more  in  a  one-room  school. 

At  Purdue  University,  Reamers  et  el.  (55)  studied  instructors  of 
a  college  course  in  chemistry.   They  predicted  the  mean  chemistry 
grade  for  each  section  from  the  means  of  four  student  placement  test 
scores.  They  then  computed  the  difference  between  the  predicted  mean 
student  grade  and  the  obtained  mean  student  grade  for  each  instructor. 


They  also  obtained  student  ratings  of  four  laboratory  traits  and  four 
recitation  traits  of  the  instructors.    They  found  that  student  rating* 
of  the  four  laboratory  traits  and  of  one  recitation  trait  were  assoc- 
iated with  the  difference  between  predicted  and  obtained  student 

ptit . 

Unflffwn  (i)  investigated  instructors  of  seven  different  high 
school  courses  (typing,  mathematics,  ninth  grade  English,  eleventh 
grade  English,   general  science,  algebra,  and  world  history) « 
Anderson  was  unable  to  predict  by  multiple  regression  25  per  cent  of 
the  variance  of  student  gains  in  achievement;    therefore,  he  did  not 
use  the  residual  gain  method.   In  four  courses,  however,  high  gains 
were  associated  with  low  pretest  scores,  so  in  these  cases  appro- 
priate adjustments  were  made. 

Mean  scores  for  each  class  were  converted  to  standard  scores, 
and  then  adjusted,  on  the  basis  of  published  norms,  for  differences 
among  the  seven  courses.   That  is,  the  scores  for  each  course  were 
multiplied  by  the  ratio  of  the  mean  obtained  score  in  the  course  to 
the  mean  of  the  norms  for  that  course. 

Anderson  employed  two  other  criteria.   He  predicted  pretest  achieve- 
ment scores  of  students  from  their  age,  intelligence,  and  scholastic 
standing  in  achievement.   The  mean  of  the  difference  between  actual 
and  predicted  pretest  scores  was  found  for  each  class  and  these  mean 
differences  converted  to  standard  scores.   The  scores  of  the  seven 
different  course  areas  were  made  comparable  in  the  above-described 
*HM9  - 
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The  final  achievement  tost  scores  were  treated  as  the  pretest 
scores,  except  that  In  the  case  of  the  final  score,  the  pretest 
score  was  used  as  a  predictor  of  the  final  score. 

Anderson's  three  criteria  (student  gain,  student  pretest  score, 
and  student  post-test  score)  vere  related  to  ratings  neither  of 
students  nor  of  supervisors. 

Marsh  et  el.  (51,  52)  used  a  residual  method  in  a  study  at  the 
Air  Force  Personnel  and  Training  Research  Center.   The  adjustment 
of  post-test  scores  of  students  in  an  hydrolics  course  was  cased 
on  a  multiple  regression  equation  coraputed  from  within  instructor  and 
"between  classes  variances  and  co variances  (vide  51,  pp.  17-lS) .  The 
predictor  vaaxables  were  phase  grade  in  Fundamentals,  phase  grade  in 
Structures,  phase  grade  in  Electrical,  and  written  pretest.   The  sum 
of  the  differences  between  predicted  and  actual  post-test  scores  for 
the  two  classes  taught  "by  an  instructor  was  taken  as  the  instructor*  s 
effectiveness  score. 

The  coefficient  of  reliability  of  effectiveness  scores  was  esti- 
mated (by  the  Speerman-Brown  formula)  to  be  about  .5 .  Instructor 
effectiveness  was  more  closely  related  to  student  ratings  than  to 
supervisor  or  to  peer  ratings  in  this  situation. 

Sturgis  (65)  investigated  by  analysis  of  variance  the  influence 
of  three  teachers  of  physics  at  the  Georgia  Institute  of  Technology. 
Each  of  the  instructors  taught  two  groups  of  students.   For  one  group, 
an  instructor  was  given  certain  inforoation  about  his  students'  personal 
background!    for  the  other  group,  he  was  not  given  this  information. 
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Student  gain  «u  analysed  by  *  regression  aetbod.  She  staidsnta 
mm  given  pretests  and  post-teats  of  the  Mschanice  section  of  the 
Cooperative  ftoyalcs  Seat.  She  students'  gains  la  iteobanloe  warn 
adjusted  for  the  regression  of  these  gains  on  torn  atudant  variables: 
grade  point  average,  scholastic  aptitude,  and  the  laaehanlosl  pretest, 
to  analysis  of  variance  than  was  perfumed  by  inatructor  and  by  experi- 
aantea  condition  on  the  adjusted  student  gains. 

flam  «n  algoificant  differences  anong  inatruetora  In  the  aoount 
of  adjusted  gain  of  their  students.  Also,  there  were  aignificant 
differences  between  the  two  aathodat   the  studente  gained  acre  if  their 
instructors  had  the  knowledge  of  personal  badtgrouod.  She  Inter* 
leai  t  inn  between  inatructor  and  aethod  woo  significant. 

Lord        proposed  a  regression  formula  for  estimating  the  true 
gaia  liataaari  initial  and  final  scores,  and  a  fosanla  for  the  reliability 
of  these  eetiaetee.   m  bis  anemjilu  with  data  obtained  from  193  students, 
the  coefficient  of  reliability  was  only  .27.  Lord's  raawaeal  an  ftfjftila 
la  baaed  on  the  correlation  between  Initial  and  final  scores}   it  does 
not  take  into  account  other  factors  such  as  intelligence. 

A  study  by  Kltael  and  Medley  (k%  %)  eaployea  the  aethod  of 
coverience.  A  pretest  and  a  post-test  of  reading  was  given  to  Qa6 
pupils  of  forty-five  teaehera,  who  had  recently  begun  instructing 
in  gsaaaar  schools  of  flaw  York  City.  An  analysis  of  varlanae  by 
teacher  vaa  dene  on  the  post-test  reading  scores  of  students,  a* 
^t#w^if^  of  oovarianoa  eliminated,  in  the  post-test  scores,  variation 
due  to  students'  intelligence,  and  due  to  students '  initial  reading 
ability. 
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The  coefficient  of  reliability  (estimated  by  analysis  of  variance) 
for  the  adjusted  instructor  weans  was  .87. 

Mitzel  and  Medley  found  that  the  differences  among  schools  in 
the  adjusted  final  reading  score  were  not  statistically  significant, 
but  that  the  differences  among  grades  (third,  fourth,  fifth,  and 
sixth)  were  significant. 

Silberaan  (6l,  62)  converted  the  means  of  these  adjusted  final 
reading  scores  to  HcCall  T  scores.   Be  found  that  "praise"  and 
"reproof"  observed  in  the  teaching  behavior  of  the  instructors  were 
unrelated  to  the  reading  growth  of  their  students* 

Medley  and  Williams  {kj)  further  found  that  for  these  forty-five 
teachers,  neither  their  scores  on  three  scales  derived  from  the 
Minnesota  Multiphasic  Personality  Inventory  nor  scores  obtained  from 
their  students'  performance  on  a  pupil  reaction  inventory  were  related 
to  reading  growth. 

Mitzel  and  Gross  (hQ)  believe  that  the  method  of  covariance 
utilizes  more  information  than  does  the  method  of  multiple  regression 
used  in  the  Wisconsin  studies.   They  point  out  that  in  the  multiple 
regression  solution,  adjustment  in  criter  ".  .  means  is  based  on  between- 
class  regressions;    in  the  covariance  solution,  the  adjustment  is 
based  on  within-class  regressions.   The  within-class  regression,  unlike 
the  between-class  regression,  uses  all  the  information  in  each  indiv- 
idual score* 

Medley   and  Mitzel  (kC)  carried  out  an  investigation  using  two 
measures  of  teaching  influence.   One  measure  was  the  adjusted  reading 
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growth  discussed  above;  the  other  noasure  was  growth  In  group  problam- 
solving  skill,  as  measured  by  the  Russell  Sage  Social  Relations  Test. 

The  Russell  Sage  test  requires  that  the  class  as  a  group  devise 
and  execute  a  plan  for  reconstructing  a  model  shown  them,  using 
interlocking  blocks.   The  teacher  is  absent  during  the  test,  and 
observers  rate  the  class  on  its  problem-solving. 

The  Russell  Sage  test  was  given  at  the  beginning  and  at  the  end 
of  the  year.   The  final  ratings  were  combined  using  weights  obtained 
by  the  method  of  reciprocal  averages;    the  initial  ratings  were  then 
combined  in  the  same  manner .    Star  each  class,  the  final  score  was 
predicted  froa  the  initial,  and  the  difference  between  the  actual  and 
the  predicted  score  was  taken  as  a  measure  of  the  teacher's  efficiency 
in  improving  the  class  in  group  problem-solving. 

Pupil  ratings,  supervisor  ratings,  and  teacher  self -ratings  were 
also  obtained. 

In  order  to    control  differences  among  schools  in  the  inter- 
correlations  of  these  measures,  variances  and  co variances  were  computed 
separately  between  and  within  schools.    Only  correlations  estimated 
from  covariation  within  schools  were  used  in  the  study. 

The  growth  in  problem- solving  was  related  neither  to  ratings  nor 
to  growth  in  reading.    Growth  in  reading,  however,  was  related  signifi- 
cantly to  teachers*  self-ratings. 

Bf"ng  growth  was  related  to  grade  level  (r  =  .5)  1   The  authors 
attribute  this  correlation  to  a  maturational  factor. 
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All  of  the  studies  discussed  sc  far  have  dealt  with  the  relation 
between  instructors  and  the  immediate  performance  of  their  students. 
Instructors,  however,  may  be  expected  to  have  an  Influence  not  only 
on  the  immediate  performance  of  their  students  but  also  on  their 
subsequent  performance. 

la  1931,  Lancelot  (hi)  proposed  four  measures  of  teacher  influence 
which  he  thought  would  be  better  than  tests  of  acquisition: 

1.    Unannounced  tests  of  retention.    (Lancelot  said  this 
would  be  difficult  to  apply  in  college.) 

2 1    The  quality  of  work  done  by  the  students  of  a  teacher 
when  the  students  are  enrolled  later  in  related  courses. 

3.   The  per  cent  of  a  teacher's  students  who  complete 
satisfactorily  a  sequence  of  related  courses  of  which  the  teacher's 
course  forms  a  part. 

h.   She  per  cent  of  students  who  return  for  later  elective 
courses  in  the  same  subject-matter  field. 

Lancelot  (42)  studied  a  sequence  of  six  mathematics  courses  taken 
by  college  engineering  students.   Six  teachers  of  mathematics  were 
compared  in  terms  of  the  grades  made  by  their  students  in  later 
courses  of  the  sequence  and  in  terms  of  the  per  cent  of  their  students 
taking  subsequent  courses  of  the  sequence.   By  a  procedure  described 
by  Lancelot,  the  probability  of  a  teacher's  students  in  a  given 
course  exceeding  the  average  for  the  department  in  each  of  the  two 
criteria  was  computed,  and  the  probability  of  excelling  in  both 
criteria  was  computed.   A  double  weight  was  given  to  the  probability 
of  excelling  in  both  criteria. 


-  23  - 


Students  ;/ere  divided  into  "superior,"  "average,"  and  "inferior" 
groups  on  the  basis  of  their  grades  in  college .   The  "inferior"  group 
was  eliminated  later  from  the  study,  hat  separate  analyses  were  done 
for  the  "superior"  and  "average"  groups." 

Qa  the  ha3is  of  "composite  indices/'  Lancelot  concluded  that 
there  was  evidence  for  two  types  of  teacher  adaptation:  adaptation 
to  particular  courses  and  adaptation  to  students  of  particular  ability. 

Beauaont  (7),  in  a  study  of  six  instructors  of  elementary 
psychology,  obtained  sane  evidence  for  differences  among  the  instruc- 
tors in  terms  of  the  subsequent  behavior  of  their  students.   He  found 
differences  aaong  the  teachers  in: 

1.  Number  of  the  teacher's  elementary  students  taking 
advanced  work  in  psychology. 

2.  Number  of  elementary  students  with  grades  of  "A"  and 
"B"  taking  advanced  work  in  psychology. 

3.  Number  of  elementary  students  with  grades  of  "C"  and 
"D"        «g  advanced  work  in  psychology. 

h.   Number  of  advanced  courses  taken  by  elemetf^ary  students. 

5.  "A"  and  "B"  grades  receive*,  tn  advanced  courses  in 
psychology  by  elementary  students. 

6.  "D"  and  "E"  grades  received  in  advanced  courses  in 
psychology  by  elementary  students. 

These  analyses  were  computed  on  the  basis  of  100  students  in  each 
elementary  section,  in  order  to  correct  for  number  of  students  enrolled 
in  the  elementary  courses  of  a  teacher. 
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Webb  and  Bowers  (71,  72)  investigated  the  subsequent  behavior 
of  students  of  twelve  naval  flight  instructors.   The  authors  per- 
formed an  analysis  of  variance  by  instructor  on  subsequent  flying 
grades  of  students,  and  found  significant  differences  among  instructors. 
They  found  no  significant  differences  among  instructors  in  their 
students'  Flight  Aptitude  Rating. 

Jacob  (36)  reports  the  results  of  a  survey  designed  to  determine 
what  changes  do  occur  in  a  student's  pattern  of  values  during  college, 
and  to  what  extent  such  changes  stem  from  exposure  to  various  types 
of  social  science  instruction  in  the  "general"  part  of  the  curriculum. 
Jacob  concludes  that  although  for  most  students  the  quality  of  teaching 
has  little  effect  on  the  value-out ccaes  of  general  education,  there 
are  individual  exceptions.    "Student  testimony  and  perceptive 
observation  by  educators  and  counsellors  indicate,  however,  that 
some  teachers  do  exert  a  profound  influence  on  some  students,  even  to 
the  point  of  causing  particular  individuals  to  re-orient  their  philo- 
sophy of  life  and  adopt  new  and  usually  more  socially  responsible 
vocational  goals"  (36,  pp.  7-Q) . 

To  summarize:    a  number  of  studies  dealing  with  the  influence  of 
Instructors  was  examined.    In  general,  the  results  of  these  studies 
indicate  that  instructors  do  have  an  influence  on  both  the  immediate 
and  the  subsequent  performance  of  their  students. 

In  regard  to  immediate  influence,  a  few  of  the  investigations 
were  concerned  directly  with  the  question:    can  instructors  be 
differentiated  on  the  basis  of  their  students'  performance?  This 
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question,  for  example,  was  asked  in  the  studies  by  Sturgis  (65)  and 
by  Mitzel  and  Medley  (49,  50)1    in  both  instances,  statistically 
significant  differences  among  instructors  were  obtained. 

Perhaps  the  most  direct  test  of  whether  or  not  instructors  have 
a  more  lasting  influence  on  students  was  made  by  Webb  and  Bowers 
(71,  72) .   These  investigators  found  reliable  differences  among 
instructors  on  the  basis  of  the  future  behavior  of  the  instructors' 
etwMftl* 

Most  of  the  research  in  this  field  seems  to  have  been  concerned 
with  immediate  rather  than  with  subsequent  performance  of  students. 
She  present  study,  then,  will  investigate  further  the  relation  between 
teachers  and  the  future  behavior  of  their  students. 

One  of  the  biggest  problems  in  research  of  this  type  is  the 
control  of  extraneous  factors  that  may  influence  student  performance. 
In  the  present  investigation,  two  aspects  of  student  performance  will 
be  studied:    choice  behavior  and  grades.    Irrelevant  factors  associated 
with  grades  will  be  controlled  by  the  technique  of  covariance.  Because 
of  the  dichotomization  involved  in  choices,  irrelevant  factors 
associated  with  them  are  less  easily  controlled;    some  of  these  extran- 
eous factors  will  be  examined  here,  but  no  attempt  will  be  made  to 
control  then. 

It  is  to  be  noted  that  of  the  above-reviewed  studies,  only  the 
one  by  Beaumont  (7)  appeared  to  be  concerned  much  with  the  choice 
behavior  of  students.   Beaumont  studied  the  relation  between  teachers 
of  elementary  psychology  and  the  advanced  work  done  in  psychology  by 
their  students. 
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Hie  results  of  Jacob*  s  (36)  survey  indicate  that  the  general 
influence  of  teachers  may  he  slight,  that  perhaps,  at  most,  only 
sane  teachers  influence  some  students.   Jacob  vas  examining  the 
value-outcomes  of  instruction  in  social  science  so  it  is  unlilaely 
that  his  conclusions  can  he  generalized  directly  to  the  present 
study.    However,  the  general  influence  of  instructors  may  he  slight 
here  also;    it  is  only  to  he  hoped  that,  with  the  large  number  of 
students  sampled,  the  instructor's  influence,  however  slight  or 
particular,  can  he  detected. 

- 

The  subjects  of  this  investigation  vill  be  students  enrolled 
In  "C-2-- the  Physical  Sciences"  (a  basic  comprehensive  course  cf  the 
University  College  at  the  University  of  Florida)  and  their  instruc- 
tors, for  the  year  1958-1959. 

The  first  semester  of  C-2  (C-21)  is  a  general  course  in  physical 
science.    For  the  second  seneater  (C-22),  a  student  chooses  one  of 
several  specialties  for  further  study.   The  three  possible  variants 
in  1958-1959  were  astronomy,  geology,  and  physics. 

The  relation  between  instructor  and  student  progress  vill  be 
investigated  in  two  ways: 

1.  The  relation  between  C-21  instructors  and  their 
students*  choice  of  variant  in  C-22. 

2.  The  relation  between  C-21  instructors  and  the  grades 
obtained  by  their  students  in  C-22. 
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In  regard  to  the  question  of  selection  of  variant  in  the  second 
semester,  one  hypothesis,  stated  as  a  null  hypothesis,  is: 

(1)  There  is  no  difference  in  student  choice  of  second 
Minister  variant  on  the  basis  of  student's  first  semester  instructor. 

Other  factors  may  be  expected  to  be  related  to  the  choice  of 
second  semester  variant.   One  of  these  factors  is  the  sex  of  the 
student.    Thus,  another  hypothesis  to  be  tested  is: 

(2)  There  is  no  difference  in  student  choice  of  second 
semester  variant  on  the  basis  of  student's  sex. 

Hypotheses  (1)  and  (2)  will  be  tested  by  factorial  chi  square. 

Another  factor  which  may  be  related  to  a  student's  choice  of 
second  semester  variant  is  his  scores  on  C-21  progress  tests.  The 
first  progress  test  is  heavily  weighted  in  astronomy,  the  second  in 
geology,  and  the  third  in  physics.   Thus,  a  student  who  received  a 
relatively  Mgh  grade  on  one  of  the  tests  may  choose  the  variant  vhose 
subject  matter  was  weighted  on  the  test.    Or,  a  student  who  received 
a  low  grade  an  a  progress  test  may  avoid  the  corresponding  variant. 
In  general,  it  may  be  expected  that  for  students  enrolled  in  the  three 
variants  of  C-22  there  would  be  differences  in  the  patterns  of  their 
grades  on  the  three  progress  tests.    Students  enrolled  in  geology,  for 
example,  might  have  done  best  on  the  progress  test  weighted  in  geology. 
The  hypothesis  to  be  tested  is: 

(3)  There  are  no  differences  among  the  patterns  of  progress 
test  grades  in  C-21  for  students  choosing  different  variants  in  C-22. 

Itypothesis  (3)  will  be  tested  by  analysis  of  variance.  The 
analysis  will  be  done  on  progress  test  grades  by  progress  test  and 
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"by  chosen  variant.   A  student's  choice  of  variant  may  be  related  also 
to  previous  interests  and  abilities.    One  measure  of  such  interests 
and  abilities  is  his  scores  on  the  High  School  Placement  battery , 
which  has  the  following  five  subtests:     Psychological  Examination 
(intelligence),  English,  Social  Studies,  Natural  Science,  and 
Mathematics.   Students  enrolled  in  geology,  for  example,  may  do 
relatively  well  on  the  English  test  while  students  enrolled  in  physios 
may  do  relatively  well  on  the  Mathematics  test.   Another  hypothesis, 
then,  is: 

(k)  There  are  no  differences  among  the  patterns  of  High  School 
Placement  subtest  scores  for  students  choosing  different  variants  In 
C-22. 

Hypothesis  (k)  will  be  tested  by  analysis  of  variance .  The 
analysis  will  be  done  on  subtest  scores  by  subtest  and  by  chosen 
variant. 

Further,  a  student's  choice  of  variant  may  be  related  to  his 
scores  on  the  A.  C.  Z.  intelligence  test,  which  has  two  subtests: 
Quantitative  and  Linguistic*   A  fifth  hypothesis,   then,  is: 

(5)  There  are  no  differences  among  the  patterns  of  A.  C.  E. 
subtest  scores  for  students  choosing  different  variants  in  C-22. 

Hypothesis  (5)  will  be  tested  by  analysis  of  variance  on  subtest 
scores  by  subtest  and  by  chosen  variant. 

In  investigating  the  relation  between  first  semester  instructor 
and  the  second  semester  grade  received  by  their  students,  some  attempt 
will  be  made  to  control  extraneous  variables.    The  second  semester 
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grade  may  be  thought  to  he  contingent  not  only  on  first  semester 
instructor  hut  also  on  such  factors  as  student  intelligence ,  student 
abilities  and  interests,  size  of  C-21  section,  and  size  of  C-22 
section. 

Same  factors,  then,  which  may  be  associated  with  second  semester 
grade  are: 

1.  High  School  Placement  test  scores  (Psychological 
Examination,  English,  Social  Studies,  natural  Science,  Mathematics, 
and  Total) 

2.  A.  C*  E.  scores  (Quantitative  and  Linguistic) 

3.  Size  of  C-21  section 
k.    Size  of  C-22  section 

In  order  to  control  these  factors,  which  may  vary  with  C-22  grade, 
the  method  used  to  test  the  relation  between  first  semester  instructor 
and  second  semester  grade  will  be  analysis  of  co variance. 

First,  the  correlation  coefficients  between  C-22  grade  and  the 
various  predictor  v^ibles  will  be  determined . 

Then,  an  analysis  of  variance  by  first  semester  instructor  will 
be  done  on  C-22  grade.    By  the  method  of  co  variance,  the  means  of 
arrays  (instructors)  are  made  comparable  with  respect  to  variable  or 
variables  highly  related  to  C-22  grade. 

The  hypothesis  to  be  tasted  here  is: 

(6)    Thar*  is  no  difference  in  second  semester  student  grade  on 
the  basis  of  first  semester  instructor.    This  hypothesis  will  be 
tested  by  analysis  of  co-variance . 
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Hie  final  C-22  grades  of  astronomy,  geology,  and  physics  students 
will  be  considered  together.   That  the  grades  are  centiles  assures 
that  the  means  of  the  three  group*  will  he  comparable,  hut  it  is  still 
possible  that  students  of  the  three  variants  differ  in  ability.  The 
adjustment  of  instructor  means  by  the  method  of  co variance  will 
reduce  some  of  the  differences  in  C-22  grades  due  to  differences  in 
student  ability  but  will  not  eliminate  systematic  differences  among 
variants.    It  is  felt,  however,  that  to  do  separate  analyses  for  each 
variant  would,  seriously  reduce  the  number  of  students  on  which  the 
instructor  means  are  based.    What  will  be  determined,  then,  is  how 
students  of  a  given  instructor  perform  in  their  chosen  variants,  with 
student  ability  controlled  without  regard  for  which  variant  contributes 
a  given  student's  C-22  score. 

The  rejection  of  null  hypotheses  (1)  or  (6)  would  be  evidence 
that  the  behavior  of  students  after  C-21  is  contingent,  at  least  in 
part,  on  which  instructor  the  student  had  in  C-21. 

Background  dat*  xor  instructors  will  be  gathered  (see  Appendix 
A) .   The  present  results  will  be  considered  in  the  light  of  these 
background  data. 


CHAPTER  2 
PROCEDURE 

Students 


The  subjects  for  this  study  Included  915  students  who  were 
enrolled  in  C-21  in  the  Pall  of  1958  and  in  C-22  in  the  Spring  of 
1959. 

In  addition  to  the  915  studied,  however,  there  were  584  other 
students  who  tools  C-21  in  the  Pall  of  1958  but  did  not  take  C-22 
in  the  Spring  of  1959,  «ad  168  students  who  took  C-22  in  the  Spring 
hut  had  not  taken  C-21  in  the  Pall.   The  final  C-21  centile  grades 
of  those  who  were  enrolled  in  C-21  but  not  in  C-22  are  given  in 
Table  1;    the  final  C-22  centile  grades  of  those  who  were  enrolled 
in  C-22  but  not  in  C-21  are  given  in  Table  2* 

A  final  centile  score  of  09  or  better  is  a  passing  grade  in 
C-21.     In  C-22,  a  centile  score  of  Ik  or  better  is  passing  in 
geology,  of  06  or  better  in  physics,    and  of  ID  or  better  in  astronomy. 

Instructors 

For  1958-1959,  there  were  twenty  instructors  teaching  fifty-seven 
sections  of  C-21  in  the  Fall   and  eighteen  instructors  teaching  forty- 
four  sections  of  C-22  in  the  spring.   Sixteen  instructors  teaching  one 
or  more  sections  of  C-21  in  the  Fall  also  taught  one  or  more  sections 
of  C-22  in  the  Spring,  and  of  these  sixteen,  nine  taught  geology  in 
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Table  1 

Final  C-21  Centile  Grades  of  58k-  Students  Who  Were  Enrolled  la 
C-21  In  The  Pall  of  1958  But  Hot  la  C-22  In  The  Spring  of  1959 


Centile  Grade  Number  of  Students 


90-99  28 
8O-89  29 


70-79 


20-29  60 

10-19  to 

00-09  98 

Ho  grade  129 

Total  58^ 


ho 


60-69  **> 
50-59  36 


to-49  ^5 
30-39  39 
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Table  2 

Final  C-22  Centile  Grades  of  166  Students  Who  Ware  Enrolled  in 
C-22  in  tbe  Scaring  of  1959  tot  Hot  in  C-21  in  the  Phil  of  1958 


Centile  Grade  number  of  Students 


90-99 

19 

80-89 

10 

70-79 

Ik 

6O-69 

20 

50-59 

|ft 

2^ 

30-39 

19 

20-29 

ih 

30-19 

ik 

00-09 

13 

T 

Total 

168 
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C-22,  three  taught  physics,  two  taught  astronomy,  and  two  taught 
both  physics  and  astronomy.   All  instructors  were  isales. 

Questioioaires  were  given  to  the  twenty  instructors  (see  Appen- 
dix A),  and  seventeen  of  the  questionnaires  were  completed  and  returned. 

The  range  of  ages  for  the  seventeen  Instructors  was  twenty-nine 
to  sixty-seven  years;    the  lasdian  age  was  forty-sis. 

Fifteen  instructors  were  married,  two  were  single.    Two  had 
three  children,  coven  had  two,  four  had  one,  and  four  had  none. 

Table  3  shows  the  highest  degree  obtained.    It  can  he  seen  that 
T^n«  instructors  had  Master's  degrees  and  eight  had  Doctor's  degree*. 

Table  3 

Highest  Degree  Reported  for  Seventeen  Instructors 


Highest  Degree 

Humber  of  Instructors 

Hi.  D. 

6 

Ed.  D. 

2 

_ .  •  -  •> 

2 

M.  S  • 

6 

M.  Ed. 

l 

Total 

17 

Table  k  indicates  in  which  field  of  specialization  the  highest 
degree  was  obtained.    Table  5  indicates  in  which  field  of  specialization 
degrees  other  than  the  highest  were  obtained.   Nine  of  the  instructors 
stated  that  they  had  received  degrees  in  more  than  one  specialization. 
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Table  4 

Field  of  Specialization  of  Highest  Degree 
Obtained  for  Seventeen  Instructors 


Field  of  Specialization  Frequency 

American  History  1 

Economic  Geology  1 

Educational  Administration  1 

Geography  3 

Geography  and  Education  1 

Geology  1 

Mathematics  3 

Physical  Chemistry  1 

Physics  h 


Sedimentation  1 
Total  17 
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Field  of  Specialization  of  Degrees  Other  Than 
Highest  Obtained  for  Sixteen  Instructors 


Field  of  Specialization  Frequency 
ttHBistry 

Educational  Administration 
Forest  Products 
General  Science 
Geography 
Geology 
Mathematics 
Organic  Chemistry 
Physical  Science 
Physics 

Science  and  Education 
Total 


2 


2 
2 
1 
23 
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The  range  of  years  of  teaching  -was  one  to  forty,  the  nadian 
tvelvc .    Ten  instructors  reported  additional  professional  experience . 

In  reply  to  Item  9:    Which  variant  would  you  prefer  that  C-22 
students  take?   fifteen  instructors  marked  "depends  on  student," 
one  marked  "Geology/'  and  one  -wrote  in  "Take  -what  they  vant  to  take." 

35a  reply  to  Item  3D:    Hov  important  do  you  think  the  subject 
matter  you  teach  in  C-21  is  in  terms  of  vhat  students  ou^t  to  learn 
in   a  physical  science  course?    sixteen  instructors  marked  "Important" 
c:id  one  a&rked  "About  as  important  as  could  be  expected." 

The  distribution  of  responses  to  Items  11,  12  and  13  is  shovn 
in  Table  6.    It  is  noted  that  no  instructor  reported  being  professionally 
uninterested  in  any  of  the  variants. 


Table  6 

Distribution  of  Responses  to  the  Questions:  To 
What  Extent  Are  You  Interested  Professionally  in 
Astronomy?   in  Geology t    in  physics? 


Jrequency  of  Responae 
Response  Astronomy  Geology  Physics 


Very  Interested 
Moderately  Interested 
Mildly  Interested 
Neutral 

Mildly  Uninterested 
Moderately  Uninterested 
Verj'  Uninterested 

BO  Reply 


5 
6 
6 
0 
0 
0 
0 
0 

17 


6 
6 

2 
2 
0 
0 
0 
1 
17 
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C-2— gixc  Physical  Sciences 

C-2  is  one  of  the  six  basic  comprehensive  courses  of  toe  University 

College.    It  is  described  as  follows: 

The  priziary  aim  of  the  course  is  to  give  the  student  a  vor'cLng 
knowledge,  through  the  solution  of  numerous  problems,  of  the  physical 
factors  in  the  environment  which  affect  the  development  of  civiliza- 
tion, with  its  various  cultures.   These  factors  are  primarily   space  re- 
lations, weather  aud  climate,  laodforms,  and  material  and  energy  ' 
resources.    The  concepts  are  taken  from  the  fields  of  astronomy, 
physical  geography,  meteorology  and  climatology,  geology,  chemistry, 
and  physics  (68,  p.  299)* 

The  textbook  used  in  C-21  was  Our  physical  environment  by  Gaddum 
and  Khovles  (29) . 

In  0-22,  the  books  for  astronomy  and  geology  were  respectively 
A  brief  text  in  astronomy  by  Skilling  and  Richardson  (63)  and  The 
physiographic  provinces  of  North  America  by  Atwood  (2) .    The  books  for 
physics  -were  Semat's  Physics  in  the  modern  world  (59)  and  Galilei's 
Dialogues  ^"^r^l^g  two  new  sciences  (30) .     In  addition  to  the  text- 
books for  C-22  mentioned  above,  departmental  syllabi  were  used  in  each 
variant. 

m  C-21  each  week  a  student  is  scheduled  to  attend  one  hour  of 
lecture  and  three  hours  of  discussion.   The  lectures,  given  to  large 
numbers  of  students,  are  rotated  among  different  members  of  the  teaching 
staff.   The  discussion  sections  are  smaller,  and  for  a  given  student 
the  instructor  remains  constant  during  the  semester;    in  this  investiga- 
tion, it  is  the  discussion  instructor  who  will  be  considered  the  student's 
C-21  instructor. 

There  is  in  C-21  an  honors  program,  which  allows  a  student  in  the 
program  not  to  attend  classes.    To  remain  in  the  program,  however,  it 
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is  necessary  that  a  student  receive  an  A  on  every  progress  test,  but 
in  the  Fall  of  1953  none  of  these  students  (about  fifteen)  was  able 
to  meet  the  requirement,  most  dropping  out  the  program  after  the 
first  test. 

In  registering  for  C-21,  only  an  occasional  student  would  be 
able  to  get  an  instructor  of  his  choice  since  the  names  of  the 
instructors  are  not  published.   After  school  starts,  there  is  soma 
switching  of  students  from  one  section  to  another,  but  most  of  the 
switching  is  on  an  individual  student  basis. 

Student  measures 

"""""  '"'    '  ' 

A  student* s  final  C-21  centile  grade  is  obtained  from  points  ha 
has  accumulated  on  three  progress  tests  and  on  the  final  examination. 
The  tests  and  examination  are  departmental;    that  is,  they  are  the 
same  for  all  students  in  the  course. 

Although  on  a  progress  test  it  is  only  the  raw  score  which  enters 
into  the  determination  of  a  final  grade,  a  centile  score  and  a  letter 
score  also  are  reported  to  each  student.   Progress  test  data  were  most 
available  in  terms  of  centile  scores  so  these  ware  used  in  this  investi- 
gation.    It  should  be  noted,  however,  that  the  relation  between 
centile  scores  and  letter  grades  varied  slightly  among  the  three  C-21 
progress  tests. 

<Ene  final  C-22  centile  grade  is  based  on  points  received  by  a 
student  on  two  tests  end  on  a  final  examination. 

All  C-21  and  C-22  tests  and  examinations  ware  of  the  objective 
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The  sizes  of  a  student's  C-21  and  C-22  sections  were  taken  to 
be  the  total  number  of  students  enrolled  in  the  section  at  the  close 
of  the  relevant  semester. 

There  are  five  High  School  Placement  tests: 

1.  A.  C.  £.  Psychological  Examination,  High  School  Edition 

2.  Cooperative  English  (Effectiveness  of  Expression) 

3.  Cooperative  General  Achievement  in  Social  Studies 
K.    Cooperative  General  Achievement  in  natural  Sciences 
5 .   Cooperative  General  Achievement  in  Mathematics 

The  centile  scores  of  the  five  subtests  are  added  to  give  a  sixth 
score.    If  this  sum  of  five  cent ilea  is  less  than  200,  then  the  student 
usually  is  not  admitted  to  the  University. 

The  Placement  tests  are  given  routinely  to  all  twelfth  grate 
students  in  Florida.    Other  students,  before  they  are  admitted  to  the 
University  of  Florida,  are  required  to  take  the  tests  although  there 
are  some  exceptions;    the  exceptions  are  mostly  University  employee, 
transfer,  or  foreign  students. 

The  A.  C.  E.,  I$k9  College  Edition,  is  given  to  most  entering 
students,  and  centile  scores  are  available  for  the  Quantitative,  the 
Linguistic,    and  the  Total  tests. 

Missing  data 

The  College  of  Nursing  at  the  University  of  Florida  requires  that 
all  their  students  take  the  physics  variant  in  C-22.    It  is  recommended 
that  prospective  nursing  students  take  physics  in  the  first  semester 
of  their  second  year. 
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A  list  of  prospective  and  enrolled  nursing  students  was  obtained 
from  the  College  of  Nursing.    Seventeen  such  nurses  were  found  to 
have  taken  C-22  in  the  Spring  of  1959,  and  these  students  were  omitted 
from  the  analyses  involving  choice  in  the  present  study.    It  was 
later  discovered,  however,  that  one  of  the  seventeen  nurses,  a  student 
who  subsequently  dropped  out  the  nursing  program,  had  taken  geology 
rather  than  physics. 

Ia  any  case,  the  list  of  prospective  nurses  is  probably  incom- 
plete, and  there  might  have  been  in  C-22  other  women  who  took  physics 
with  a  more  or  less  clear  plan  of  taking  nursing  later. 

Three  students,  having  dropped  C-21,  had  C-22  grades  but  these 
students  were  omitted  because  they  could  not  be  assigned  to  a  C-21 
instructor. 

Thirty-nine  other  students  lacked  either  C-21  progress  test 
scores  or  High  School  Placement  scores  or  A.  C.  E.  scores.  These 
students  were  omitted  from  certain  analyses;    the  omissions  will  be 
indicated  below  when  they  occur. 

In  addition,  twenty-one  Btudents  had  no  final  C-22  grade  and  were 
left  out  of  analyses  involving  C-22  grade. 

factorial   chi  square 

Factorial  chi  square  was  used  to  test  the  relations  among  student's 
sex,  student's  C-21  instructor,  and  student's  choice  of  variant.  This 
statistic  was  devised  by  A.  E.  Brandt  (13)  and  allows  for  the  parti- 
tioning of  chi  square  in  contingency  tables  of  various  dimensions. 
Thus,  in  this  study,  the  interaction  of  the  effects  of  sex  and 
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Instructor  on  choice  of  variant  could  be  investigated,  although, 
mentioned  below,  the  method  was  handicapped  by  disproportionate 
frequencies. 


CHAPTER  3 
RESULTS 

Choice  of  variant 

Table  7  presents  the  distribution  of  choice  of  variant  in  C-22 
for  895  students  enrolled  in  C-21  in  the  Fall  of  1958  «ad  in  C-22  in 
the  Spring  of  1959;    three  students  vho  dropped  C-21  and  seventeen 
nurses  ware  omitted.   The  choices  of  male  and  of  female  students  are 
presented  separately. 

In  Table  8  it  can  he  seen  that  the  students'  choice  of  geology 
or  non-geology  is  related  significantly  to  the  students1  sex  (p  <  .001), 
but  not  to  the  students'  C-21  instructor.    (.10>p  >  .05)     The  direction 
of  the  relation  between  students'  sex  and  choice  of  variant  is  such 
that  relatively  more  males  chose  non-geology. 

It  is  seen  also  that  the  interaction  of  sex  and  Instructor  an 
student  choice  was  not  statistically  significant,  but  it  should  be 
noted  that  probably  the  size  of  the  interaction  was  underestimated 
somewhat  by  disproportionate  frequencies. 

la  this  analysis,  because  of  extremely  small  expected  frequencies 
that  otherwise  would  have  occurred  in  some  of  the  cells,  the  choices 
of  astronomy  and  physics  ware  considered  together  as  "non-geology." 

In   spite  of  considering  astronomy  and  physics  together,  some  of 
the  expected  frequencies  were  still  small.   Therefore,  another  analysis 
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Table  7 

Distribution  by  C-21  Instructor  of  895  Students1 
Choice 8  of  Three  Courses  in  C-22 


Male  Students  Fanale  Students 

Instructor 

Geology  Physics  Astronomy  Total  Geology  Physics  Astronomy  Total 


1 

6 

% 

2 

12 

2 

2 

0 

k 

2 

1* 

5 

5 

■ 

2k 

15 

1 

2 

21 

3 

37 

20 

9 

66 

25 

5 

3* 

k 

* 

1 

2 

7 

12 

2 

2 

16 

5 

ID 

5 

2 

17 

8 

1 

1 

ID 

6 

15 

6 

1 

25 

21 

2 

7 

£ 

7 

7 

10 

2 

19 

11 

1 

1 

13 

8 

12 

8 

2k 

11 

5 

2 

18 

9 

19 

12 

2 

33 

2k 

3 

2 

29 

ID 

21 

12 

3 

36 

Ik 

2 

1 

17 

11 

1 

0 

0 

12 

8 

24 

12 

15 

5 

3 

23 

28 

2 

1 

31 

13 

12 

6 

6 

2k 

9 

1 

0 

ID 

111 

11 

ID 

9 

30 

17 

3 

1 

21 

15 

16 

5 

2 

23 

31 

2 

1 

3^ 

16 

■ 

13 

* 

7 

ID 

1 

3 

Ik 

17 

» 

15 

3 

32 

13 

3 

2 

18 

IB 

21 

5 

6 

32 

22 

1 

27 

19 

Ik 

6 

2 

22 

9 

0 

2 

U 

Table  7  (continued) 


Instruc- 


Geology  Physics  Astronomy  Total  Geology  Physics  Astronomy  Total 


20         10         k  3 
Total      275      3*3  ?6 
per  cent  55-7     28.9  Iff* 


16 


17 

100.0  77.3 


ij 

310  k9 


12.2 


1  19 
1*2  liOl 

10.5  100.0 


Table  8 

Relation  between  Twenty  C-21  Instructors  and  895  Students' 
Choice  of  Geology  or  Non-Geology  in  C-22 


Source 


D.  P. 


Sum  of      Factor        Chi  square  Level 


Instructor 

19 

6.2339 

M17 

27.535 

.10  >p  >.05 

Sex 

1 

IO.3636 

1*5.776 

p  <.001 

Interaction 

19 

2.8895 

12.763 

•90>p  ?.80 

Total 

39 

19.11870 

was  done,  in  which  only  those  instructors  who  had  both  twenty  or  more 
male  and  twenty  or  more  female  students  were  included.    The  results  of 
this  analysis  are  presented  in  Table  9« 

It  can  be  seen  that  for  the  eight  instructors  who  had  twenty  or 
more  students  of  each  sex,    the  students'  choice  of  geology  or  non- 
geology  is  related  significantly  both  to  the  students'  sex  (p  <.001) 
and  to  the  students'  C-21  instructor  (p<  .05)  •    The  interaction  of  sex 
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and  Instructor  was  not  significant;    the  negligible,  and  in  this  case 
negative,  interaction  sum  of  squares  is  a  result  of  disproportionate 
frequencies. 

Sable  9 

Relation  between  Eight  C-21  Instructors  and  483  Students* 
Choice  of  Geology  or  Non-Geology  in  C-22 


Source 

D.  F. 

Sum  of  squares 

Factor 

Chi  square 

Level 

Instructor 

3.3373 

*.637 

15.707 

•05>P>«02 

Sex 

1 

6.2567 

^.637 

29.012 

p<.001 

Interaction 

7 

-0.0007 

*.637 

Total 

15 

9.6^33 

Jxi  view  of  the  relatively  strong  association  between  the  sex  of  a 
student  and  the  student's  choice  of  variant  (phi  ■  .23),  it  vas  felt 
that  perhaps  the  obtained  difference  in  choice  on  the  basis  of  instruc- 
tor might  have  resulted  from  some  instructors  having  more  male  students 
and  other  instructors  having  more  female  students.   Thus,  two  further 
chi  squares  were  computed;    one  for  male  students,  and  one  for  female 
students. 

For  fourteen  instructors  who  had  twenty  or  more  male  students,  the 
choices  of  hlB  male  students  were  found  not  to  be  contingent  on  what 
instructor  the  students  Led  in  C-21  (chi  square  =  11.795,  .7>P7«5). 
For  nine  instructors  who  had  twenty  or  more  female  students,  however, 


the  choices  of  251  female  students  were  found  to  he  contingent  on  C-21 
instructor  (chi  square  =  19»6"53,  p.  <  .02) . 

To  return  to  Table  7,  the  bottom  row  gives  for  all  the  male 
students  and  for  all  the  female  students  the  per  cent  of  student* 
enrolled  in  each  of  the  three  variants  in  G-22.   A  comparison  of  the 
behavior  of  a  particular  instructor's  students  to  the  behavior  of  all 
the  students  furnishes  in  certain  cases  additional  tentative  evidence 
for  instructors'  influence  in  the  choice  of  variant,  when  the  comparison 
-takes  into  account  other  information  about  the  instructor  (see  Appendix 

A): 

A  disproportionately  large  number  of  the  female  students  of  instruc- 
tors six  and  eleven  took  astronomy.    Instructor  six  taught  astronomy  in 
C-22,  and  indicated  on  the  questionnaire  that  he  vaa  very  interested 
professionally  in  astronomy  but  only  moderately  interested  in  geology 
and  physics .    Instructor  eleven,  who  also  taught  astronomy  in  C-22, 
indicated  that  he  was  vary  interested  professionally  in  astronomy  and 
physics,  but  only  mildly  Interested  in  geology. 

Instructor  twelve,  a  geologist,  contributed  mora  female  students 
to   the  geology  variant  than  would  be  expected.    Instructor  one,  a 
physicist,  likewise,  contributed  a  relatively  large  number  of  students 
to  physics. 

Some  of  the  apparent  influence,  however,  is  not  in  the  predicted 
direction: 

Instructors  seven,  fourteen,  and  seventeen,  who  taught  geology  in 
C-22,  furnished  a  large  number  of  male  students  to  physics;  instructor 


-  kd  - 


fourteen  alco  contributed  nine  students  to  astronocy.    in  any  case, 
instructor  seven,  although  he  indicated  riore  professional  interest  in 
geology  than  in  physics  or  astronomy,  reported  experience  teaching 
physics  in  high  school. 

Instructor  fifteen  taught  physics  in  C-22,  but  contributed  a 
relatively  large  number  of  students  of  each  sex  to  geology. 

lastructor  eighteen,  who  taught  physics  in  C-22  and  -who  stated  he 
vaa  most  interested  professionally  in  physics  contributed  more  than  his 
share  of  women  to  physics  but  lees  than  his  share  of  men. 

Other  possible  examples  of  instructional  influence  may  be  found 
in  Table  7*    It  should  be  with  caution  only,  however,  that  conclusions 
arc  drawn  in  this  manner:    that  is,  with  small  numbers  of  cases  and 
without  prior  hypotheses* 

Table  10  shows  the  means  and  standard  deviations  of  centile  scores 
of  the  three  C-21  progress  tests  for  856  students  enrolled  in  both 
semesters  of  C-2  in  the  year  1953-1959.    The  seventeen  nurses  and  the 
three  students  who  dropped  C-21  were  omitted  from  this  analysis; 
thirty-nine  other  students  who  lacked  either  C-21  progress  test  scores 
or  High  School  Placement  scores  or  A.  C.  E.  scores  were  omitted  also* 

An  analysis  of  variance  on  C-21  progress  test  centile  scores  by 

s 

progress  test  and  by  choice  of  variant  is  presented  In  Table  U.  It 
can  be  seen  that  the  effect  of  variant  was  significant  (p  <  .001) ,  but 
that  the  effect  of  progress  test  was  not  (p  >  .05) *   The  interaction  of 
variant  and  progress  test  was  significant  (p  <  .05) .   This  interaction 
can  be  seen  also  in  Table  10  by  an  examination  of  the  means;  astronomy 
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■MM  and  Standard  Deviations  of  Centil©  Scores  on  Three  C-21  Progress 
Teats  for  856  Stuients  Enrolled  in  the  Three  Variants  of  C-22 


Test  1  Test  2  Test  3 

Variant  number 

Mean    8.  D.       Mean      S.D.        Raaj       S.  D. 


Astronoiay 

113 

66.19 

27-5 

6I.98 

27.9 

57.61 

25.9 

Geology 

p6l 

52.59 

26.5 

5*  .19 

26.6 

51.96 

27.8 

Physics 

1G2 

63.52 

26.6 

58.27 

28.h 

6^.95 

25.1 

Total 

856 

56.71 

27.2 

56.09 

W4 

55.^ 

27.5 

were  especially  high  on  Test  1  and  physics  means  especially  high 
on  Test  3. 

The  assumption  of  Ixoaogeneity  of  variance  appeared  to  be  satisfied 
fairly  veil  (F  ■  1.28;    d.  f .  ■  l£l,  lBlj    .ID  ?  p  ^  .02) . 

Table  11 

Analysis  of  Variance  on  Centile  Scores  of  Three  C-21  Progress  Tests  by 
C-21  Progress  Test  and  by  Choice  of  Variant  for  856  Students  Enrolled  ir 

C-22 

Source  D.  F.  Mean  Square  F  Level 

Variant  2  2^15.28  33. 95  p<.001 

Progress  Test  2                   332-51  <1.00  p  >.05 

Interaction  k  2373-28  3.27  P  <»05 

Within  2559  725.06 

Total  2567 
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Table  12  shows  the  means  and  standard  deviations  of  cent  He 

■ 

scores  on  five  High  School  Placement  tests  (Psychological  Examination, 
English,  Social  Studies,  Natural  Science,  and  Mathematics) . 

Table  12 


Means  and  Standard  Deviations  of  Centile  Scores  on  Five  High  School 
Placement  Tests  for  856  Students  Enrolled  in  the  Three  Variants  of  C-22 


PJE.        English         S.S.  U.S.  Math. 

Variant  Num- 
ber    Mean   S.D.  Mean   S.D.  Mean   SJD.  Mean   S.D.  Mean  S.D. 

Astronomy  113  78A5  17-5  76.35  19.0  78.13  18.8  76.7k  17.9  80.96  1^.6 

Geology  561  72.76  18.7  73«3^  19«3  73.08  19.7  68.50  18.6  67.32  18.8 

Physics  182  7^.38  19.7  73.20  21.U  75.30  21.4  77.09  17.9  83.15  13.5 

Total  856  73-86  18.9  73.71  19.7  7^.22  20.0  71.^2  18.8  12.UQ  I8.7 

An  analysis  of  variance  on  placement  scores  by  placement  test  and 
by  variant  is  seen  in  Table  13 .    Significance  was  found  for  the  effect  of 
variant  (p  <  .001) ,  for  the  effect  of  placement  test  (p         >  «nd 
interaction  of  variant  and  placement  test  (p  <.00l) .    Table  12  shows 
that  the  means  on  the  Mathematics  test  were  especially  high  for  the 
to-be-astronomy  and  to-be-physics  students. 

It  should  be  noted  that  in  this  analysis  the  assumption  of  homo- 
geneity of  variance  was  not  met  (F  «  2.51;    d.f .  =  l8l,  l8l;    p  <.002) . 

The  means  and  standard  deviations  of  the  centile  scores  for  the 
Q  and  L  tests  of  the  A.  C.  E.  are  presented  In  Table  lh. 
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Table  13 

Analysis  of  Variance  on  Centile  Scores  of  Five  High  School  Placement  Tests 
by  Placement  Test  and  by  Choice  of  Variant  for  856  Students  Enrolled  in  C-22 


Source  D.  ?.  Mean  Square  F  Level 

Variant  2  18976.87  53.38  p<.001 

Placement  Test  4  U55-52  3-25  p  <.05 

Interaction  8  3295*20  9.27  p  <JX)1 

Within  4265  355.53 

Total  kZJS 


Table  14 

Means  and  Standard  Deviations  of  Centile  Scores  on  Two  A*  C.  E. 
Tests  for  856  Students  Enrolled  in  the  Three  Variants  of  C-22 


Variant 

Somber 

Mean 

S.D. 

L 

Mean 

SJ). 

Astronomy 

113 

64.04 

21.7 

53.04 

25.3 

Geology 

561 

50.80 

24.0 

52.51 

25.7 

Physics 

182 

64.29 

21.5 

53.79 

26.7 

Total 

856 

55-41 

24.0 

52.85 

25.8 
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The  analysis  of  variance  on  A.  C.  E.  scores  "by  A.  £.  6.  test 
sad  by  variant  is  presented  la  Table  15 .   Differences  duce  to  both 
effects  and  to  interaction  of  effects  are  reliable .    Table  Ik  shows 
high  Q  scores  for  the  astronomy  and  physics  groups. 

In  this  analysis  again,  the  hypothesis  of  homogeneous  variances 
was  rejected  (P  =  1.55;    4.  I •  "  Mfy  ttfej    P  <»02)  • 

Table  15 

Analysis  of  Variance  on  Centile  Scores  of  Two  A.  C.  £•  Tests  by 
A.  C.  E.  Test  and  by  Choice  of  Variant  for  856  Students  Enrolled 

in  C-22 


Source 

D.  F. 

Mean.  Square 

F 

Variant 

2 

10023.09 

16.62 

p  4..  001 

A.  C.  E.  Test 

1 

2804.02 

4.65 

p<.05 

Interaction 

2 

71A5.89 

12.35 

p  <.001 

Within 

1706 

603*00 

Total 

1711 

Table  16  gives  the  point  M serial  coefficients  of  correlation 
between  ten  e cores  and  the  choice  of  geology  iy.  non-geology}  in  C-22 
for  856  C-22  students.    It  can  be  seen  that  although  students  choosing 
non-geology  received higher  scores  on  all  ten  tests }  the  relation  between 
test  score  and  choice  is  highest  for  two  tests  concerned  with  Mathe- 
matics:   the  Mathenatica  subtest  of  the  high  school  battery  and  the 
Quantitative  subtest  of  the  A.  C.  E. 
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Table 


Point  Bi serial  Coefficients  of  Correlation  Between  Ten  Scores  and 
the  Choice  of  Geology  (v.  Non-Geology)  for  856  C-22  Students 


Test  rpb* 

C-21  progress  test 

1  -.21 

2  -.ID 

3  -.IB 
High  School  Placement  test 

Psychological  Examination  -.08 

English  -.03 

Social  Studies  -.08 

natural  Science  -.21 

Mathematics  -.33 
A.  C.  E.  test 

Quantitative  -.27 

Linguistic  -.02 

*rpb  of  .07  is  significant  at  the  .05  level;    rpb  of  .09  is 
significant  at  the  .01  level. 
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C-22  &radc 

Table  17  above  the  means  and  standard  deviations  of  tv/elve 
variables  for  852  C-22  students.    Students  omitted  from  this  part 
of  the  study-,  the  part  that  deals  with  C-22  grades,  included  the 
three  students  who  dropped  C-21  and  sixty  students  vho  lacked  either 
C-21  progress  test  scores  or  High  School  Placement  scores  or  A.  C.  E. 
scores  or  final  C-22  score;    nurses  were  not  omitted  specifically. 

The  product  moment  correlation  maxtrix  for  these  twelve  variables 
is  presented  in  Table  Id. 

It  was  decided  that,  for  the  analysis  of  co  variance,  the  sixth 
variable,  the  sum  of  five  High  School  Placement  centiles,  would  be 
selected  as  the  co variant  of  C-22  grade.   Although  this  score  corre- 
lates vith  C-22  grade  slightly  less  than  does  High  School  Mathematics 
(.22  v.    .24),  it  is  administratively  more  widely  used  in  the  selection 
of  University  of  Florida  students.    The  High  School  Total  score  also 
has  a  further  advantage:    the  summing  operation  tends  to  normalize  the 
cent  lie  scores,  which  have,  at  least  orginally,  rectangular  distributions. 

Table  19  gives  the  product  moment  correlation  coefficients  of 
High  School  Total  score  with  C-22  grade,  computed  separately  for 
astronomy,  geology,  and  physics .    It  is  seen  that  the  astronomy  and 
physics  grades  are  predicted  better  than  the  geology  grade,  neverthe- 
less, for  the  reason  mentioned  above,  the  analysis  of  co  variance  will 
be  done  without  regard  for  which  variant  contributes  a  given  student's 
score. 
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Table  11 

Means  and  Standard  Deviations  of  Scores  on 
Twelve  Variables  for  852  C-22  Students 


Variable  Mean  S.  D. 


High  School  Placement  test 


Psychological  Examination 

73.72 

19.01 

English 

73.88 

19.81 

Social  Studies 

7^.12 

19.95 

natural  Science 

1B.93 

■ 

Mathematics 

72.51 

18.66 

Total 

366.19 

73.98 

A.C.E. 

Quantitative  55-^3  23.85 

Linguistic  52.89  25.88 

Size  of  C-21  section  26.97  3«65 

Size  of  C-22  section  26 .0^  5»39 

Pinal  C-21  centile  score  55.05  27.21 

Pinal  C-22  centile  score  50 .89  29.19 
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Table  19 

Product  Moment  Correlation  Coefficients  of  High  School  Total  Score 
vita  Astronomy,  Geology,  and  Physics  Final  Centile  Scares 


Variant  H 


Astronomy  109  -3^ 

Geology  5^  -16 

Ihysics  195  «32 


C-21  grade,  seen  in  Table  18  to  be  correlated  highly  with  C-22 
grade,  could  not  be  used  as  a  co variant,  because  it  might  have  been 
influenced  by  C-21  instructor . 

Table  20  shews  the  final  C-22  centile  grades  of  852  students  of 
twenty  C-21  instructors. 

The  preliminary  analysis  of  variance  by  C-21  instructor  on  student 
final  C-22  grades  is  presented  in  Table  21.    It  can  be  seen  that  the 
effect  of  instructor  vas  not  significant. 

Bext,  adjustments  were  made  with  High  School  Placement  Total 
score  as  a  co variant,  but  after  the  co variance  adjustments,  the  differ- 
ences among  C-21  instructors  in  student  C-22  grade  still  were  not 
reliable .    (F  »  <1.0o) .    Since  the  instructor  effect  was  not  reliable, 
the  adjusted  instructor  means  were  not  computed. 

Size  of  section 

- 

It  is  seen  in  Table  18  that  the  size  of  C-21  section  is  related 
both  to  C-21  and  to  C-22  grade  j    these  correlations,  .09  and  .07, 
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Table  20 

Mean  C-22  Centlle  Grades  of  852  Students  of  Twenty  C-21  Instructors 


Instructor  Number  of  3tudents     Mean  student  C-22  centlle 

rracb 


1 

17 

58.65 

2 

42 

47.26 

1 

95 

54.38 

| 

21 

48.10 

5 

29 

50.07 

6 

50 

51.70 

7 

29 

56.17 

8 

41 

48.78 

9 

59 

50.00 

20 

50 

51.90 

11 

28 

44.71 

12 

55 

52.45 

13 

32 

55.75 

14 

|| 

48.20 

15 

53 

50-30 

16 

37 

1(8.08 

17 

^5 

49.71 

18 

61 

51.16 

19 

31 

50.26 

20 

31 

I18.90 

Total 

852 

50.89 
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Table  21 

Preliminary  Analysis  of  Variance  by  C-21  Instructor  on 
Final  C-22  Centile  Grades  of  852  Students 


Source  D.  F.  Mean  square  P  I^vel 

Instructor  19  360.0849  <1«00  P>.05 

Within  832  365.056^ 

Total  851 


respectively,  are  snail  but  significant,  with  students  in  the  larger 
sections  receiving  higher  grades.  The  size  of  C-22  sections,  on  the 
other  hand,  is  not  related  to  C-22  grade. 

There  are  small  but  significant  negative  correlations  between 
C-22  section  size  and  each  of  the  six  High  School  Placement  scores. 
The  mean  C-22  section  size  for  astronomy  was  16.2,  for  geology  26.8, 
and  for  physics  29.2.    Since,  as  seen  in  Table  12,  astronomy  students 
tended  to  score  relatively  high  on  the  Placement  tests,  it  would  tan 
that  the  negative  correlation  between  C-22  section  size  and  Placement 
scores  resulted  from  the  small  C-22  sections  and  the  high  Placement 
scores  of  astronomy  students.    That  this  is  not  the  case,  however,  is 
indicated  by  statistically  significant  negative  correlations  between 
C-22  section  size  and  four  High  School  tests,  when  the  correlations 
are  computed  for  astronomy  students  only;    these  four  High  School  tests 
are  Psychological  Examination,  Social  Studies,  Natural  Science,  and 
Total. 
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When  correlations  are  computed  separately  for  geology  students, 
there  is  a  negative  association  CHf  C-22  section  size  with  High  School 
Social  Studies  and  with  High  School  Total;    but,  when  correlations 
are  computed  separately  for  physics  students,  there  is  no  association 
of  C-22  section  size  with  High  School  scores. 

In  addition,  for  astronomy  students  and  for  geology  students, 
size  of  C-22  section  was  correlated  negatively  with  A.  C,  E.  Linguistic 
score. 

One  possible  explanation  for  the  obtained  negative  relations 

between  section  size  and  measures  of  ability  is  that  better  student* 
may  be  more  willing  to  register  for  sections  that  meet  at  unpopular 
tides.    In  order  to  enroll  in  astronomy  rather  than  in  another  variant, 
for  example,  more  brighter  students  than  duller  ones  might  have  been 
willing  to  register  for  a  section  of  astronomy  that  met  at  an  unpopular 
hour.    In  any  case,  the  tendency  for  students  with  high  Placement  and 
A.  C.  E.  scores  to  be  in  small  C-22  sections  appears  to  be  associated 
Mire  with  general  ability  of  students  than  with  mathematical  ability. 


CHAPTER  k 
DISCUSSIOR 

In  regard  to  selection  of  variant,  evidence  was  obtained  for 
the  rejection  of  null  hypotheses  (2) ,  (3) ,  (k) ,  and  (5) : 

(2)  There  is  no  difference  in  student  choice  of  second  semester 
variant  on  the  basis  of  student's  sex. 

(3)  There  are  no  differences  among  the  patterns  of  progress 
test  grades  in  C-21  for  students  choosing  different  variants  in  C-22. 

(k)    There  are  no   differences  among  the  patterns  of  High  School 
Placement  subtest  scores  for  students  choosing  different  variants  in 
C-22. 

(5)  There  are  no  differences  among  the  patterns  of  A.  C.  E. 
subtest  scores  for  students  choosing  different  variants  In  C-22. 

When  data  for  instructors  vith  small  numbers  of  students  ware 
omitted,  evidence  also  was  obtained  for  rejection  of  null  hypothesis 

(1)    There  is  no  difference  in  student  choice  of  second  semester 
variant  on  the  basis  of  student's  first  semester  instructor. 

A  student's  selection  of  variant,  then,  was  found  to  be  related 
to  the  student's  sex,  scores  on  C-21  progress  tests,  scores  on  High 
School  Placement  tests,  and  scores  on  the  A.  C.  E.  test* 

With  the  aid  of  background  data  obtained  for  seventeen  instructors, 
some  additional  evidence  for  individual  instructors'  influence  was 
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found,  but  interpretations  of  this  type  are,  at  beat,  tentative. 
The  sixth  null  hypothesis  was  accepted: 

(6)    There  is  no   difference  in  second  semester  student  grade  on 
the  basis  of  first  semester  instructor. 

Share  was  no  evidence  that  C-21  instructors  influenced  their 
students'  C-22  grades.    It  seems,  thus,  that  if  the  instructors 
influenced  the  subsequent  behavior  of  their  students,  they  did  it 
mainly  by  influencing  the  choice  of  C-22  variant. 

Ho  attempt  was  made  to  determine  hov  an  instructor  influenced 
his  students.   The  influence  could  vary  from  the  arousing  of  an 
interest  in  the  subject  matter  of  a  particular  variant  to  the  more  or 
less  direct  recruiting  of  students  for  the  instructor's  own  second 
semester  sections.   A  female  student  of  a  physicist,  for  instance, 
might  have  done  well  on  the  C-21  progress  test  concerned  with  physics 
and  might  have  been  encouraged  later  by  her  instructor  to  register  for 
physics  in  C-22.   Also,  the  influence  could  be  in  the  other  direction) 
an  instructor  could  reduce  interest  in  a  variant. 

In  relation  to  other  factors  such  as  mathematical  ability,  the 
influence  of  instructor  on  students'  choice  of  variant  was  found  to 
be  slight  in  this  study.    It  was  noted  above  that  students  were  exposed 
during  the  course  of  the  semester  not  only  to  their  discussion  instruc- 
tors but  also,  once  a  week,  to  lecture  instructors}    the  lecture 
jjjgtructors  might  have  influenced  students  also,    la  other  situations, 
where  there  is  only  one  instructor  involved,  it  is  possible  that  the 
influence  of  the  regular  instructor  would  be  greater. 
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The  factors  measured  in  this  study  did  not  account  for  all  the 
choice  behavior  of  the  students.   Other  factors  might  have  entered 
into  the  choice  of  an  Individual  student.   A  student  might  have 
chosen  a  course  because  it  met  at  a  convenient  time.     Or,  a  student 
might  have  chosen  a  course  because  one  of  his  friends  chose  it.  A 
female  student  might  have  chosen  physics  because  she  vas  considering 
vaguely  the  possibility  of  entering  the  College  of  Nursing  at  some 
later  time.    Some  students,  after  reading  newspapers  or  magazines, 
might  have  thought  it  vas  "the  thing  to  do"  to  study  physics  or 
astronomy.    Further  investigations  could  take  into  account  such  factors. 

In  regard  to  the  analyses  of  variance  presented  in  Tables  13 
and  15,  it  vas  noted  that  the  assumption  of  homogeneity  of  variance 
vas  not  met.   Since,  in  both  analyses  the  interaction  effect  vas 
significant  at  the  .001  level  of  confidence,  the  failure  to  meet  the 
assumption  of  homogeneity  of  variance  should  not  affect  the  conclusions 
drawn  from  these  two  analyses. 

Subjects  for  this  study  were  about  900  students,  who  took  C-21 
and  C-22  in  the  year  1958-1959*   The  C-2  course  varies  from  year  to 
yMMPj    la  MM  MMNriMti  Hf  MNVitj  VNrttat  !%  '  a  0MM&  MMNN 
in  physical  science,  is  offered  in  C-22.   The  instructors  change  also. 
In  any  case,  the  conclusions  of  the  present  investigation  cannot  be 
generalized  directly  to  other  years,  but  hypotheses  suggested  by  them 
can  be  tested.    Thus,  an  understanding  of  the  factors  operating  In 

■ 

C-2  can  be  acquired  gradually  through  the  accumulation  of  evidence 
and  the  testing  of  hypotheses. 
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It  is  even  more  difficult  to  generalize  to  physical  science 
programs  in  other  colleges.   Evidence  concerning  the  factors  operating 
at  the  University  of  Florida,  nevertheless,  can  be  compared  vith 
evidence  obtained  elsewhere.    On  the  basis  of  the  present  study, 
students'  sex  and  mathematical  ability  would  be  expected  to  be 
factors  important  in  accomplishment  and  in  choice  or  course  in  the 
physical  sciences,  and  these  factors  could  be  looked  for  in  such 
departments  in  other  colleges. 

Am  situations  change,  results  can  be  expected  to  change  also. 
No  evidence  was  found  in  the  present  investigation,  for  example,  for 
the  influence  of  instructors  on  the  subsequent  grades  of  their  students, 
while  in  the  investigation  by  Webb  and  Bowers  (71,  72) ,  in  a  military 
situation  involving  the  teaching  of  flying,  such  evidence  was  found. 

The  greatest  value  of  this  study,  then,  would  be  to  give  a 
wider  perspective  of  the  Physical  Sciences  course  at  the  University 
of  Florida  and  to  furnish  hypotheses  about  this  course.    Other  value 
would  be  to  present  evidence  for  comparisons  with  less  similar  situations. 


CHAPTER  5 
SUMMARY  AND  CONCLUSION 

Summary 

The  purpose  of  the  present  study  was  to  investigate  the  relation 
between  instructors  and  the  subsequent  performance  of  their  students. 

Subjects  were  about  900  University  of  Florida  students  enrolled 
in  "c-2— the  Physical  Sciences"  and  their  instructors  for  the  year 
1958-1959.   The  first  semester  of  C-2  (C-21)  is  a  general  course  in 
physical  science.    For  the  second  semester  (C-22) ,  a  student  chooses 
one  of  several  specialties  for  further  study;    the  three  possible 
variants  in  1958-1959  were  astronomy,  geology,  and  physics. 

The  relation  between  instructor  and  student  progress  was  investi- 
gated in  two  ways:    1.  The  relation  between  C-21  instructors  and 
their  students »  choice  of  variant  in  C-22.    2.  The  relation  between 
C-21  instructors  and  the  grades  obtained  by  their  students  in  C-22. 

In  regard  to  the  question  of  selection  of  variant,  five  null 
hypotheses  were  tested: 

(1)  There  is  no  difference  in  student  choice  of  second  semester 
variant  on  the  basis  of  student's  first  semester  instructor. 

(2)  There  is  no  difference  in  student  choice  of  second  semester 
variant  on  the  basis  of  student's  sex. 

(3)  There  are  no  differences  among  the  patterns  of  progress 
test  grades  in  C-21  for  students  choosing  different  variants  in  C-22. 
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(k)    There  are  no  differences  among  the  patterns  of  High.  School 
Placement  subtest  scores  for  students  choosing  different  variants 
in  C-22. 

(5)  There  are  no  differences  among  the  patterns  of  A.  C.  E. 
subtest  scores  for  students  choosing  different  variants  in  C-22. 

Hypotheses  (1)  and  (2)  vere  tested  by  chi  square;  hypotheses 
(3) ,  (k)  ,  and  (5)  were  tested  by  analysis  of  variance . 

In  regard  to  C-22  grade,  one  null  hypothesis  was  tested: 

(6)  There  is  no  difference  in  second  semester  student  grade  on 
the  basis  of  first  semester  instructor.    This  hypothesis  was  tested 
by  analysis  of  co variance,  with  High  School  Placement  Total  score  as 
covariant . 

Bull  hypotheses  (2) ,  (3) ,  {k) ,  and  (5)  were  rejected.  Analysis 
of  the  data  showed  that  students  of  "both  saxes  tended  to  take  geology 
rather  than  astronomy  or  physics.    Students  were  relatively  more  likely 
to  enroll  in  astronomy  or  physics,  however,  if  they  were  mala,  if  they 
had  done  well  on  the  C-21  progress  tests  (especially  the  tests  on 
which  the  subject  matter  of  astronomy  or  physics  was  heavily  weighted) , 
or  if  they  had  scored  relatively  high  on  the  High  School  natural 
Science,  High  School  ltetfcmatics,  or  A.  C.  E.  Quantitative  tests. 

When  data  for  instructors  with  small  numbers  of  students  were 
omitted,  null  hypothesis  (1)  was  rejected.    Separate  analyses  for 
male  and  female  students  indicated  that  instructors  Influenced  female 
students  only. 


With  the  aid  of  background  data  obtained  for  instructors,  some 
additional  evidence  for  individual  instructors*  influence  was  found. 

Null  hypothesis  (6)  was  accepted  so  it  was  concluded  that  if 
instructors  influenced  the  subsequent  behavior  of  their  students, 
they  did  it  mainly  by  influencing  the  choice  of  C-22  variant.  That 
is,  some  instructors  might  have  been  able  to  overcome  some  of  the 
reluctance  of  female  students  to  choose  astronomy  or  physics,  variants 
which  are  probably  more  difficult  and  mathematical  than  geology. 

Finally,  small  but  significant  negative  correlations  were  found, 
in  sow  oases,  of  C-22  section  size  with  High  School  and  A.  C.  E. 
scores.    It  was  hypothesised  that  brighter  students  may  be  more  willing 
to  register  for  sections  that  meet  at  unpopular  times. 

Conclusion 

In  this  study,  there  is  evidence  for  instructional  influence. 
The  influence,  appearing  to  consist  mainly  of  the  effect  of  some 
instructors  on  the  choice  of  course  of  some  of  their  female  students, 
is  specific  rather  than  general.   Thus,  the  present  findings  are  con- 
sistent with  those  of  Jacob,  who  concluded  that  some  teachers  exert 
an  influence  on  some  students.    Because  of  the  varied  interests 
and  abilities  of  students  and  terchers  and  because  of  the  correspond- 
ingly large  number  of  ways  theWe  interests  and  abilities  can  interact, 
the  general  effect  of  teaching  may  be  almost  impossible  to  Isolate  in 
a  complex  situation  like  C-2j    it  nay  not  even  exist.   A  general  effect 
of  teaching,  however,  may  be  more  detectable  in  some  differently 
designed  course. 
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